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MEMORANDUM FOR: Chief, Technical Services Staff

SUBJECT ¢ Request for Initiation of Contract Negotiations

1. Description of the Project

Development of an inexpensive, light, leaflet rocket that will
be capable of distributing propaganda leaflets over & selected area
target at ranges of 500 to 2,500 yards.

2. Purpose of the Project

The purpose of this project is to perform the necessary re-
search and development leading to an accurate and reliable leaflet
rocket, 'fhis mﬂLﬂT to be conducted in three phases. The first phase
will cost and will cover the design and construction of pre-
liminary model components such as motor tubes » nozzles, iﬂglters » fuze,
propellant and its geometry and include internal ballastic te
vell as a few field flight tests. The second Phase will cost

50X1

50X1

and will consist of redesign, model construction, static and flight test-
ing with the emphasis placed on bringing all components of the unit to an
equal degree of development, so that the item will enter the final phase
ready for extensive field tests. The third phase s costing

will include the final designing, manufacture of a large lot of proto-

types, design of launcher, sight and firing system and final flight test
program.

3. Recommended Contractor

Th ommended contractor is
This corporation is conducting the TSS leaflet bomb

project. They have done extensive work on rocket Propellants for the
Army and have shown that this undertaking is feasible.

h. Support Requirements

50X1

50X1
50X1

There are no support requirements per se, needed with other S0X1

Government agencies. However has previously submitted the
contractor's proposal to Chief Rocket Branch, R&D Divisioen,
nce as to

0CO, and obtained his co e feasibility of the rocket.
During the course of this Pprogram TSS/MD will meintain liaison with
nd consult with him from time to time on the technical aspect

this project.
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5. Total Cost

total cost for this work has been estimated to be
‘ The attached proposal is considered by TSS/MD to be 50X1 |
reasonable.

6. Project Engineer « | /

The Project Engineer for this project is 50X1
Room 2422 Quarters Eye, Extension 50X1
T. 8Security Information 50X1

The project will be conducted on an unclasgified basis; Agency
interest is Secret. _

50X1
Chief
Mechanical Division, TSS
Attachment: :
Attached to Memo to Logistics Office
7SS /MD‘ 50X1 -

F
af

.‘E“
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5. This project vill be sonderted en & wclescified Meels; Ageuey
$rest is Sesnet.
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A - Projest ' 50X1
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PROPOSAL FOR DEVELOPMENT OF

A SPECIAL ROCKET TO DELIVER LEAFLETS

1,0 GENERAL
The problem of de}ivering leafle ts from & remote location _ (
with air-burst distribution exiéts in cas%sFWhere the planted
mortar ié not practical, A sultable vehicle would be a rocket
or missile which would have.the following characteristics:
| | A, Range up to 2000-2500 yards

- j - B. Accuracy:

Azimuth - £ 150 ft. at Range
Elevation - 150 ft. # 50 ft. at Burst
Range - £ 150 ft.

C. Unit must be capable of being loaded in the field,
D. Packing case must be used as launcher. Set-up, train-

ing and firing fo be accomplished without additional instru-

s

e

mentation,

E., In action, rocket shall havg minimum ﬁoise and flash
characteristics, | ,71
F. Payload shall be equivalentvto present m&rtar. -

Geo .At burst, rocket shall disintegrate, leaving a minimum
number of piecesvcapable.of inflicting injury in gravity
fall. To ensure this, emphasis shall be pla ced on paper
and cardboard as materials of constrﬁcﬁion. The entife‘
unit shall be destroyed by the burst.

H., Rocket, comple te with case shall have minimum weight

and .maximum portability.
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I. Unit should be inexpensive; cost target is

per unit in lots of Q0,000.

J. Vnhen packed in case, unit should be suitable for

long stbrage, at widely varying temperatufes and humid;

ities. |

Although these requiremeﬁts present some unusual diffif
culties and pose problems pecullar to this vehicle, the folle-

ing proposal indicates that .the.goal may be attained. The cost

50X1

is estimated at for a development program lasting

elghteen months.
The program will result in the manufacture of at least
500 ﬁnits of the selected design., 400 units will be test fired
to prove the limits of performance of the rocket. 100 units
"will be delivered for tests by others. Test data and firing
tables will be included in progress reports., In addition to
repofts,Aa complete set of drawl ngs, Specifications, and oper-
ating directions will be ﬁrepared as part of the project.
2.0 THE PROBLEM |

The'development of the required rocket will require the

solution to several problems:
~A) A propulsion system which will reliably deliver the

vehicle to the desired point in space wi th uniform accuracy.

B) A fuze which will initiate the burster éystem a4t the
point (A) regardless of the location of point (A) withinlthe
range of the rocket. M

C) A burster which will disintegrate the rocket and will
spread the leaflets over the required space without damaging
them, | | |

2.
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D) An initiating system whidh will give reliable
ignition of the rocket motor and will, if required,
interlock with the fuze. |
E) A rocket body, nose, fuze body, and fins or jets
which will withstand the rigoré of handling, shipping,
launching, and flight, but will shatter into a B rge
‘number of small, inoffensiye and harmless pleces.
F) A shipping case which will doublé as launcher. It
should be light, easy to handle, simple to convert into
a launCﬁer, and readily destroyed after using.
Iﬁ'additién ﬁg solving the ébove problems, models must
be built and tested to prove the solutions, At least 50 final
tests under simulated field difficulties shovld be made to dem-
onstrate the practical effectiveness of the operating unit,.

3.0 PROPOSED SOLUTION

Preliminary studiésvindicate that the required vehicle
can be designed and built in several ways, For the purpose of
this proposal, specific choices have been made between possible
designs and mechanisﬁs._ In the course of the development, these

' cholces will be re-examined. As empirical data is collected,
many modifibations will be required of the theoreticalvdesign.
However, at.thisbpoint, the most desirable sysﬁem looks like this:
A) Size (See Drawlng) 5" Diameter 30" long

B) Weights:

Al1-Up, Ready to Fire 8.8 1lbs.
Propellant (Max.) 1.7 lbss
Payload 1.1 lbs.,

S..
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Flight System: _
Spin Stabilized at 68 RPS minimu.
Velocity: From 150 to SOO ft/sec in increments depending
on the ranges selected. -
(See further explanation in Séétion'4.d)
Burning Time: .14 seconds hominal |
Time to Target:22 seconds - all ranges - nominal
Angle of Elevation: 45° for all raﬁges
Initiation: Eleotric Squib or fuze - |

Propellant: Modifiled M-7 double bass

e R AR e e ey

vBurster: Black Powder or Doéuble Baser

Materials of Construction: See Drawing
Fuze: Single Delay Train

The above design was derived froh consideration of all the

EY

requirements and incorporates certain novel features we believe to

be peculiar to this unit,

Because the motor tube must operate at a high pressure, i%

was desirable to form the mobtor of several small tubes rather than

a single tube of large diameter. This will permit cardboard or

plastic, lined with asbestos paper to be used.

With a number of motor tubes, each with its own nozzle in

use, the possibility of changlng the range by changing the velocity

became apparent. Appendix I and Chart I show the considerations.

affecting this system. Within the planned range, and the effective

gas velocity, the rélationship between all burnt velocity and mass

ratio 1s practically linear, allowing this method of range control

to be used. Although the actual velocities remain to be detérmined,

4,
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the regularity of fhis system for 500, 1000, 1500, 2000; and
2500 yards 1s édequate to demonstrate the practicality of the
method,” | |

Spin stabilization 1s selected over fins because the ac-
curacy‘from a static launcher is greatef and the control of fhe
vunit‘is simplified,

By using varliable velocity method of range contfol, the
fuzing of the burst action is reduced %o a'single time delay
element as the time to target.is‘the same in all cases., Also
all firing will be done at a sinéle angle of elevation., By
using the 45° angle it is felt that errors in the time delay
will have a small effect on range at bufst, due to the steep
angle of descent. In a flatter trajectory, this error could
easily be critical to the range accuracy. However, if in prac-
tice it develops that the time delay error gives exceséively
erratic elevation at burst, a smaller standard firing anglermaj
be selected. |

The above plan is only one method ofbsolution. The»uﬁique
features may boomerang in practice,'but considering the réquire— 

~ments of the un{E, it is belleved that this is the best starting
choice.

As an alternative, it 1is pdssible to select a fixed all
burnt velocity of 400 or 500 ft/sec., to vary to firing angle
of elevation, and to cut a delay fuze to sult each case., This

~will give greater flexibility in.service, but the rocket and the
-launcher will cost more to mgkg, the possibilities of Operational

error will be increased, and the control of the unit will be more

Se
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difficult., If desired, the two designs can be compared during

the development.

4.0 WORK PROGRAM

- Declvassified in Part - Sanitized Copy Approved for Release 2013/08/07 : CIA-RDP78-03624A000900010010-0

To carry out the development, a responsible project engi-
neer will be assigned_who is familiar with ﬁhe mechanical en-
gineering and exterior ballistics required. Primary assistance
will be given him by the laboratory where the interior ballistics,
powder grain geometry, and propellant itself will be developed.

When the preliminary design is complete, static tests will
be conducted onvcomplete units to determine thrust, burning'time,
and general behavior of the motor, fuze, and burster. Design
changes will be made until the unit passes all static test re-
quirements.

Flight saﬁples will then be prepared and tested for flight
‘ behavidr. 'The method will probably be developed during'ﬁhe tests,
| but bresent plans are for simple perférmaﬁce tests to determine
whether or not the rocket will deliver the leaflets as desired.

Field testing will undoubtedly result in further redesign,
followed by more tests. This cycle is expected to be repeated
twice before a final set of firing data can be collected.

- Where possible, high speed pictures Wili be taken and data '
collected to verify the design. These will be submitted with re-
ports. | '

~The attache@ ﬁevelopment Schedule shows thé planning as
now conceived. The division of Engineering 1abof is consldered

ﬁo be:

6.,
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1 Project Engineer full time 18 mo, 3,000 hrs,

1 Ballistician part time 500 hrs.
1 Chemist - Propellant & Burster 1,000 hrs.
1 Chemical fZngineer part time . 8500 hrs., -

1 Designer - Mechenical Eng. pert time 1,000 hrs.

The personnel to be assigned‘to the project have consider-
able bagkground and experience in Ballistics, Projectile Design,
and Propellent systems., The fuze designvis expected to dérive
ffom our‘previous pyrotechnic fuze systems for signals, It is
not our policy to designate individuals for.a.projeét prior to
undertaking the actual work, but we believe that this matter poses

no problem at this time.
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Time to

Rﬁizé , §3§eyé2. 15333Y321 1500 Yds. 2§égngg. 2?333Y32.

Vo G5 15° 30° 45° 15° 30° 4s® 15° 30° 4s° 15 30° 4s° 15° 30° us°
100 800 17.3 21,2

00 1600 7.7 8.6 10.6 17.3 21,2 31.8
é’o 2400 5.2 5.8 7.1 104 11,5 14 15.5 17,3 21,2 23.1 28.3 |

400 300 3.8 4.3 5.3 7.8 8.7 10,6 11,6 13.0 15,9 17,7 19,8 2i.2 23.1 28,3
500 3550 3.1 3.5 4.2 6.2 6.9 8,5 9.3 10,4 12,7 13.8 15,4 18.9 18.0 22.0
600 usc;,d 2.6 2.9 3.5 5.2 5.8 7.1 8.5 9,4 11.6 12,4 13,8 17,0 14,5 16,2 19.8
700 5200 2.2 2.5 3.0 4y 4.9 6.1 7.2 8,0 9.8 10,4 11.5 140 12.3 13.5 16.5
800 5800 1.9 2.2 2.6 3.9 4.3 5.3 6.2 6.9 8.5 9.5 10,7 131 11.2 12,4 15,2
. 900 6400 1,7 1.9 2.4 3.4 3.8 4,7 5.5 6.1 7.5 8.3 9.2 11.3 9,7 10.8 13.2
1000 7050 1.6 1.7 2.1 3.3 3.6 4.5 5.2 5.8 7.1 7.8 87106 9.1 10.1 12,4
@ 7650 1,4 1.6 1.9 3.0 3.3 4.0 4.7 '5.2 6.4 6.9 7.7 9.4 8.1 9,0 11.0
1200 8200 1,3 1,4 1,8 2.7 3.0 3.7 4.2 4,7 5.8 6.2 6.9 8.5 7:2 8,1 9.9
. ’ L€

APPENDIX I
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APPENDIX II

The following are §nly a few‘of,the more significant calculations
used in dqsigning thevsubjecf rocket., Despite their textbook appearance,
they are quoted here to point out the large volume of mathematicai work
required to achieve a complete unit,

TheJxrange of the rocket is specified. From ballistic tables the
initial velocity required can be determined for a given type of pro-

jectile; The mass of the propellant required can be determined by the

equation:

V.

Eln (140)
where Vb is the "burnt" velocit& of the rocket
Vg 1s the "effective gas velo-vcity"
m is the mass of the propellant ‘
M is the mass of the projectile without propellant
The effective gas: velocity depends on the rocket chamber pressuxle,
the nozzle expansion ratio and thermodynamic properties of the propellent
gasses; In well designed rocket motors with cormonly used solid fuels
VE is in the rangeﬁéobo - 8000 ft/sec'; The geometry of the rocket must
bee designed to provide the required mass of ‘the propellé,n;t_with
sufficient surface area S. to maintain the equiliﬁrium pressure in the
rocket chamber with a given nozzle throat area Ar g may be calculated by

| -~w
s ZAr Cp Pegq

oyl ec

whére Cp is_ the "discharge cqefficient" of the propellant

| Peq is the chamber pressure _

o 81 = & e -j?l ﬁis demsity of solid propellant
S?; is density of propellant gas

¢ and n are the burning rate constants of the propellant,
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For the given equilibrium pressure the burning rate will be r,
given by the burning rate law _
- n
r=cP
and the mass burning rate of the propellant M is
Mj “Spr
the burning time is given by t, = I
AIng : given Dy Tp ury

Nozzle cant required for sp:'m‘stability is
2* = arctan (—{—S—K-Mk———d-—-ﬁ' 3 )
, M B>

where s is stability factor required by pm,jectile.
"é is density of air
d is diameter of rocke'b
R 1s radius from centér of rocket to center of nozzles in ring
K M is overturnlng moment of pro,]ect:l.le
B is projec_tiles ’cransverse moment of iner'tia

Spin attained is given by

N rdnfsec = M Vy R tany

where A is axial moment of inertia of projectile. _

F"or ranges from 500 to 2500 yards the range is shown to be
approximately linear with Vb é.nd\[; is approximately linear with _11% .
These conditions are éuffici_ent i‘_or the feasibility of the incremental
motor tube plan to obtain incremental ;'anges;

- In the design of the rocket for this.project, several sets af
figures have been run off, indluding many of the calculations required
which are not shown above, No single set of figures has been exact for |
the required unJ.t but the theoretical data "Brackets" the requlrements

FORTHER MLLQLM‘»N; Wikt N BE NADE LNTK-
so closely that actual ranges are approved, The design shown 1s feasible,

but the exact numbers will ‘require many hours of further work bot.h en

the board and in 'l:he i‘leld.
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~ MODIFICATIONS - PROPOSAL FOR DEVELOFMENT OF A SPECIAL
ROCKET 10 DELIVER LEAFLETS

1.0 GENERAL

~The following modification is intended to be a supplement to

the proposed previously submitted. Therefore, the general design data

are not repeated but merely referenced where appropriate. For clarity,

certain material has been presented as revised; other modifications are

Certain valid points Were raised after consideration ‘of the orig-

inal proposal. This information is presented to clarify these points.

| THE QUESTIONS

From the discussions concerning the proposal, the foliowing points were

duestioned:

2.2
2.3
2.4
2.5

2.6
2.7
2.8

209

2.10

\
A ' ‘made by reference only.
2.0
2,1

Will the rocket perfofmance be sensitive to temperature variation?

What can be done to compensate for such an effect?

Why was M-7 propellant. selected?

What will be done if M;7 propeliant is net suitabief

What effect will the multiple motor system have on ﬁ'he st;abilityv
of the item? |

How will uniform ignition of all motors be assured?

‘What exactly is the information gﬁven by the curvef

Does the preliminary range table mean that actual ﬁime to target
will be 21.2 seconis as shown?

What spin rate will be critiéél for this item?

Can the work of the program be broken down info thfee phases so

that funds can be committed as required?

’

1.
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. 3.0- DISCUSSION
| Thevquestions raised are valid and peitiné@t’to the pmw ject
proposed. However, it mast be recognized that this proposal is intend;'_
ed to cover a developmexit program, not the simple ‘production oflexisting:
hardware. Therefore, the lack of exact information im the discussion of
the questionvs reflects the e:@eiimental nature of the work. The required
information depends to a iarge extent on the interaction of several com;
rlex variables, the resultant of which can only be determined experiment-

ally.

3,1 Temperature Variation

Thé burning rate of the propellant will be effected by temper ature.
Thig is.true of all propellants, the magnitude éf the effect varying
widely With.the type of propellant and. the range of temperatures. For
certain ranges of temperature, certain propellants give substantially
uniform perfofnance, but these "mesas".are limited and the propellants
are not suitable for all geometfic cohfigﬁrgtions. Other propellants,'
possibly more suitable or more readily available, have burning rates
whicﬁ; al though they are temperature dependent, do not vary sufficient-
ly to be.critical-for the:subject item. |

The crifical aspects of the proposed rocket are somewﬁat different
from the normal criteria for a field weaéon. Because of this differ=
ence, it is possible thaf temperéture effects may not be significant.

Oﬁe of the undecided questions concerns the temperature at which
the item is expected to perform, For obvious reasons, the limits will
be leéé critical than normal service specifications. At present, it
is expected that 0°F to 110°F will cover the operating:range. If this
is a correct assumpéion,-thefe is every reason torassume that M;Y or a

similar prqpéllant will be satisfactorys

2.
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Another aspect.'of variation due to teuperature is the fact
that, although the burning rate varies with temperature, the
range varies much less, ZExactly what the final effect on range
and time to target mll e for a given round must be de’cermlned
empirically. | |

3.2 Compensation for Temperature Effecis

If it is found that there is a dl stinct variation in pérform-

ance due to temperature, there are four possible actions that can

r

be taken.

3,2,1 If the variation is small, 1t can be "Iived with". Thi
target accu:r;acy is plué or minus 150 ft. in rangé and 5/0 ft.
" in elevation at turst. Should the t.empefraﬁure' variation
fall within these limits, which is admittedly optim’istic.‘!it
may.'be possible té ignore the probiem.
3.2.2 A propellant with less temperature gsensi tivity, if neéessary
a "mesa propellant, may be used instead of the proposed M-'{.,
3.2_._3 If the varlatlon w1th temperature is uniform and. re11ab1e, a
firin.g table may be supplied providing a range_ corz_'ectlon.
vThe -correction can be applied by setting up the launcher at
the distence from the target sppropriate t:b the temperature.
3.2.4 If it is uhdesirable to allow the range to vary, correction;
canbe méd'e by varying the elevation of the lamncler,
Prevmusly, it has been assumed that the fixed ’45 degree ele-—
vatlon of the launcher was desirable, partl cularly because of
the simplified mechanism involved. However, a change of a
few dégrees wil; compensate for range vazl'iation.wi,th‘temperamre

if this is desired. With this arra.ngémeﬁt, the 45 degree ele-

3.
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vation would éorrespond to the lowest temperature on the
temperature correction table, the elevatioﬁ decreasing as
$he temperatuie,rises.

The requirement for temperaturé compensation shoﬁld be esé

tablished before elaborate means are contrived to effect ite
‘Two things are critical: (1) the perfofmance of the roumnd,
and (2) tﬁe expected temperature variation. o

3.3 Selection of M7 Propellant

The preliminary selection of M-7 propellant was based on
several convénient featureé. "The personnel -who will be in;
volved in the subject project are familiar with solvent exé,
trusion and have been,bandling M;? recently.. Thé propellant
“has a good bqrning.rate at the low pressures required for
lightweight motor tubes. However, tﬁés tentative choice

should not be confused with a final design. In common with
many design features of a new rocket, the propellanf must be
selected during the development and cannot be firmiy designated
beforehand.

Z,4 Other Propellants

If M?? proves unsatisfactory for the preoposed item, several
other propellants a:r’c-z"z‘waila‘ble;<~ Chief among thesg are the
Navy double base propellants, Jfﬁ,'N;ﬂ, and N45._ These are
all temperature compensated to some degree and give better pér;
formance over a wide range than the present M;Y.' Becansge they
are s6lventless, howeyer, they have certain disadvantages.

are lower at low pressures, and they are less susceptible to

geometric versatility;

Ll’ . . s )
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3.5

® L @
The personnel who are expected to be_ responsible for the
subjeét pro ject are familiar with the above propellants.
Composite propeil_an;ts are third choice. Although there
are many succe;ssﬁl.l. cc;mposi tes, they are tailored generally
to each individual spplication and it is felt that tie funds
required to d;evelop a special propellaﬁt for this pro ject *

are not justified at this point.

Multiple Motorsv and Stability

Apprehension was expresls'ed: that the removal of motor incre;
ments. would shift the center of gravity of the missile and.'_
thereby cause radi-cal changés in f1ight characteristics.‘ v
Actually, the removal of motors will tend to shift the c.g.
forward, improving the ballistic "behavior of .thé rocket.

The center of pressure, which ’d.epends‘on the external shape
of the unit and its »atti’t'ude willinot vary.

Although both the burnt velocity ahd the sl';eed. of mtation.
w-{ill decrease with the reduct'ion in thrust, it is assumed

that the only negative _effect on staﬁility will come in fhe
early stagés of 'burriin.g. This effect will be reduced to a
minimum by the x'rery short 'burning time.,

Multiple motofs‘are not entirely new, although the concept
of“incremental use of the mo'toré is not recorded in the avail=
able literature.'b From the p:;'elimina,ry ‘figu.res, it appe‘ars
that the :_adv‘a’n’c ages \of simpie operation will outweligh any dif-

ficulties, but this cannot be assured withouttrial.

3.6 Uniform Ignition

Current ;'zxultiple motor designs provide for nearly simultaneous

igni-tivon of the individual motors by one of two methods.

Either a separate ignition is used for each motor or the "head

5.

eclassified in Part - Sanitized Copy Approved for Release 2013/08/07 : CIA-RDP78-03624A000900010010-0




. o o \
Declassified in Part - Sanitized Copy Approved for Release 2013/08/07 : CIA-RDP78-03624A000900010010-0

ends of the motor tubes are connected in suvch a way that
if some of the motors are ignited, the balance are ignited
imediételyvaftéﬁvard by the passage of hot gases over the
burning surfaces, these gases being forced by the back

' preséui'e .of ﬂ;e nézzles to flow through the unlighted ad-
jacen‘b' mot'ors; ' When all mofors arevignited the pressure
at all thé nc;zéles is balanced by this head end connection.

For .the proposed 's'ys tem, the use of multipleﬂ |

igniters is considered less desirable then the head end
connection me thod.;:

3.7 Information derived from the Curve

relationship between the 'buz;nt velbci ty and the mass ratio with-;
in fhé limits posed as practical for this development. This |
ratio is _1_'1_9_’5 1;néa:r for a wide range of burnt velocitiesfvand
mass ra’cibs. As can be seen even in the selected range the
relationship oniy approximétes‘linearity. The question answer-
ed by the curve 1s:~ "Will'inc.reme_nted x.ra,lués for burnt -beloci-
ty result from selected incremental ranges of mass ratio?"

3.8 Preliminary Table

|
|
’ The purpose of the cufve is to show the linearity of the
- The table of flight times is oni;y an example of the
pﬁﬁcii:lé to be used to achieve uniform time to target for
diffeéént velocities and different ranges. |
| It is recognized that this approéch is ﬁnique and ’che.
pfeliminafy table was included %o .demons-trate feasibility only.
The aétual ﬁeloci’uies and renges wWill vary somewhat from the

érbitrary figures quoted, but +to guote actual numbers would

require extensive calculation.

6..
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However, the rapid and rough interpolation of the

tabulated num'bers will glve an apprommation of the. expectea
figures .
(1) Max range af 100 ft/sec is 800 yds. ('from teble)
(2) Range requ1red is 50C yds, max from min. increment

|
| ,. , (3) Probable velocity for 500 yds. 5/8 x 100 or 62.5 ft/sec.

(4) Veloc:Ltles for other ranges w111 be direct multiples

-

of the flrs’-t«vflgurg, 50 ¢

500 yds. 62,5 ft/sec.
1000 125.0
1500 f187.5
2000 ¥ . 20,0 M
2500 32,5

If we check the figure in the existing table for max range -
at 300 ftlsec, we find that this is 2400 yds. The 3125 ft/sec

figure shoula be pretty close to actual de51gn, therefore,

Time t_:_p target wilj_ be longer then that shown for any range,
howax'rerl.x,v_ A rough check here indicates a time of the order of
30.-,Z se_c,onds».“_‘ becanse in each case the rocket will be 0per§ting
at extreme:‘ range_.‘

There are still many variables"to i)e\ taken into account which
will sefiously disp}.a_ce the abpve e‘stiinafe. The final numbers,
in terms of veloclty and time to target are‘not 1mportant at the

moment. The important aspect is the relatlonship which will allow

range fixing by the incremental method.

: 7. : .
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3.9

. Tests which have been made on spin indi cate that of the
improvement in stability to be gained by spin, by far the

greatest improvement takes place inmthe first 800 rpm of spin

“rate, - The difference, therefore, between a'miss_ile which

spins at 800 4 -rpm end the same missile at 5000 rpm is much ><
. \

léss thon- the“:differ_ence between 800 rpm and.*noA-spin. :

In terms of design this means that if the minimum spin is

“held above SOO'rpm,/ there will be 1i/%tle>difference in accuracy

3,10

and stability even though the spin’/at higher increments is much

greater.

Divigion into Phases

As requested, the‘ work of the p'mject has been ﬂﬁded in£o
three. phases.” The separation is shown both on the Cost Sheet
and. the revi s“e'd.'work schedule..

~ The division into phases has both advantages and disadvan;

tages. The primary advantage is the smaller amount of money which .

.is'vcommii:ted‘at any one .time, The disadvantage is the teﬁdency

-to lose continuity between phases. - It is hoped this will be over-

come by good pla}lning and prompt action on the transitionrfrom .
one phase to the next. .

Conceivably. the work of .any one phase may be incémplete at

.the end of the time and funds proposed. There may be a short

inter—-phase extension required to reach the required goal for

this phase.

4,0 SUMMARY

After

a review of the original proposal and the discussions previously

referred to, there is no apparent reason to believe the difficulties

8.
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foreseen cannot be overcome. - However, it should be remembered

that on any development of this kind, the ansWers are not entirely

predictable.

Personnel can be made ax_ra.ilgble to start the work as
soon as an order i'.s received. = At pre;enf, no difficulties or delays
are foreseen and the prg'jéct is expected to move sfeadily onée start-

. 1 . '
ed. )

9.
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 The following is a record supplement to the recent propos_ai for
the development of a leaflet rocket, This supplement covers ‘ghe program

for each of the phases shown in the schedule.

PHASE 1 FEASIBILITY STUDY

1. Complete mathematical analysis - -
2. Design énd construction of preliminaryv.models-
A. Materials and construction:
Motor tubes -
Nozzles - shroud - -
Igniters - body -
1 Tuze -
“ v Bursting Charge -/
B. Propellant
Composition
Geometry .. |
3. Internal ballistic testing.
Y4, TField f;ight tests
5. Report
Attempt will be made to prove as far as possible in Phase I the feas-
ibiliti of the item. Emphasis will be placed on the most &1fficﬁ1’c problems
other than on refinement.

PHASE II INTERMEDIATE DEVELOPMINT

1. Redesign
2. Model construction
3. Static and flight testing

4, Report

-1 - :
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Emphasis during this phase will be placed on .brin:ging a.il com;
ponents of the unit to an equal degree of development, so .that the item |
will venter' the final phasé. read& for extensive field tests. : -
PHASE I1I CONHDEN&“AL

1. TFinal design - .

2. Mamifacture of large lot of prototypes

3. Launcher and sight

4, Tinal flight test program

Be ?reparét.ien of final drawings, specifications, instructions,

manual, firing tables, a.tid packaging

2"

6. Delivery of items .

7. Final report.on project

_Pha.sié III‘ will concentrate on the produc'.tion of a complete, useable
round, Some compromise will have to be made between possible improvements
and a serviceable unit which is not. ideal in all respects, but every attempt
will be made to perfect the item as far as possible.

Throughout the development, monthly progress reports will be submitted

including fund reports. The report at the termination of each ,pha..s_e will be

failures. behind the developmental .changes.
As each phase.. draws .to a conclusion, a final report and request for
further funding will be submitted so that time is allowed for approval with-

|
complete in as much detail as is practicable, reporting difficulties amd
out delsying progress.

.. CONFIDENTIAL
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